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MUGEN COATING PREMIUM High Efficiency Lens Form 3-Flute End Mill

MLFH330 £ 7911

Total 7 sizes
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Realizes large pick feed even with small size diameter
Specialized lens form 3-Flute end mill improves productivity compared to ball end mills
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MUGEN COATING PREMIUM

High Efficiency Lens Form 3-Flute End Mill

MLFH330

1 xRl ~ 96 x R8 27 H4X

Total 7 sizes

o0 30° R’\\j sd il
m N | 0. 005 ]] 5%

J—F & (1) #%EIF+ 0.01mm
R accuracy on corner radius is £0.01mm \

TR

Features
Feature JA-F1>9 SIRD—T1>)TVIT hDIEEE
1 Coating Performance of MUGEN COATING PREMIUM

40HRC ~ 65HRC D#HIM (CERER XN R FetE
MEROERI—T > )% BICHRL. FonaRIENEFUR P il

R e SIEER
J1-F4>9TY JUN—-RER P Ha':;ened Steel

Most optimize for work materials from 40HRC to 65HRC Prehardened Steel 20~60HRC —65HRC
MUGEN COATING PREMIUM has further improved than the conventional ﬁ:
MUGEN COATING that achieves longer tool life © © O

o0 ®|MRI—FT VI TLITL

Feature HEEER L L>ZXR: 31H
2 Improved productivity Lens Form 3-Flute
2-1
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Realize large pick feed than ball end mills that achieve high efficiency machining
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Large enough chip pockets prevent unexpected

chipping of cutting edge or chip jamming due to the
size of the chips by large pick feed

KEBFYTRTYE
Roomy chip pocket
m2MAR=II>RIJEDIMITHRERELHE
(¢1-R0O.5) PIT TR MLFH330 |2#R-IIVKSL
Comparison of machining efficiency with 2-flute ball end mill FEEEES (383 3-ute) | 2-flute ball end mill
#WHI4T : STAVAX (52HRC) BEAT(A D ixrirs | Ro5x3
Work material Tool size
-3k 1 AANWIRB #2282 [min”'] 27,500 40,000
Coolant : Oil mist \S;"’j;';Speed
MITHY4A4X : 14.5 x 30.8 x 3 mm [Ln?nlq_/ﬁqin] 3,750 2,500
Machining size Feed
thiAHE
— s ap x ae [mm] 0.1 x 0.425 0.1 x 0.3
SHEEERTHNRNS, Depth of cut
AEMEIANDOMIIZEIRLET Feed per tooth
Achieves high efficiency with both productivity and 1Ry NN TRRERS 15 5 25493y
cost performance through shortening machining time Machining time/pocket 15 min 25 min

and increasing tool life

I IE5RI 40%ik !

Machining time reduced by 40%

Aery M 20306 EERENR L

Comparison between machined pocket quantity and flank wear width

e MLFH330

0.14
2 MFAR-IIVRIL
0.12 2-flute ball end mill
[ | ) F' .
E % 0.1 |
—'3
= © 0.08
i 2
e -
i 5 0.06
iy
= 0.04
0.02 DN T{EZ% 40%18 !
’ Machined quantity 40% increased!
0
3 4 5 5 7
A4y MINT#% [ 18 ]

Quantity of machined pockets (pocket)
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Realizes large pick feed even with small size diameter

Specialized lens form 3-Flute end mill improves productivity compared to ball end mills

TUN—-R>iH P = e R i

Prehardened Steels

Hardened Steels

H

m2MAIRN-NIYRINEDMTREREIAPDLERE (46:-R3)

Comparison of machining efficiency and cost comparison with 2-flute ball end mills

& ITHEFLEER

Comparison of machining efficiency

#HEIA _STAVAX (52HRC)
Work material fEATE MLFH330 2 WIR-LI R
=328 o AAILZAS Tool (3 3-flute) 2-flute ball end mill
Coolant : Oil mist
MIPYAX : 94 x 95.5 X 20 mm | EAYAZ
Machining size Tool size ¢ 6 x R8 x 20 R3 x 20
EIEREY [min™]
SpindTe speed 9,650 16,000
JEDZRE [mm/min] 4500 3000
Feed ’ ’
thAd=
e 0.3 x 3.265 0.3x2
Depth of cut
—X3XD [mm/tooth]
Feed per tooth 0.155 0.094
1Ry bobN TRRS 55 9 2 KR
Machining time/pocket 55 min 2hr
MImAA= abs vz
Machining example ibulﬂbx 2.2‘!: !

Actual machining efficiency 2.2 times higher!

TEEFINROLEE [I<VHE]

Comparison of tool wear conditions [Rake face]

fEATE AT A 1Ry T4 3Ry I 5.5y T
Tool Before machining After machining 1pc After machining 3pc After machining 5.5pc
PITHERS @ 55 9 DOTCBSRE - 28R 459 IR : 5K
Machining time : 55 min Machining time : 2 hr 45 min Machining time :5 hr

MLFH330
$6 x R8 x 20

R retreat amount R retreat amount

- R#%EE : 0.006 mm R?% : 0.022 mm

R#&IEE : 0.069 mm

R retreat amount

& JARER

Cost comparison

INTRER R EBUMRTY MER%E 5 DI T UIISEOINTIR MR UELUT

Comparison of cost for five pockets of the same shape and machining efficiency

ERTE MLFH330 2 MAR=ILIVRIL
Tool (3A 3-flute) 2-flute ball end mill
LS ¢ 6 x R8 x 20 R3 x 20

ool size
BRI ] 1 5
Tool Q'ty [pcs]
TEEHA ¥11,000 ¥ 14,400
Tool cost (¥11,000/pc) (¥7,200/pc)
DNLEERA [53] 275 600

Machining time [min]

S ¥22,900 ¥ 50,000

Machine charge fee™

PIZIZK ¥33,900 ¥ 64,400

Machining cost

%Machine charge fee: JPY 5,000/hr

T REEM_E(cL MR BN B DFRIEL
TEOEAARLHEHIRT. JANMIVICKEKEBULET
Improvements in machining efficiency help significantly reduce costs by
shortening machine operating time and reducing the number of tools used

m2HAR-INVIYRIINEDTIDST HEH S LB

Comparison of chip removal volume with 2-flute ball end mill

X Fv—>4K © ¥ 5,000/05CEHE

DOTCRSRS : 2BFRE ARV IS RIUG, 2.5y b IITBERS © SEERITE S HIMR

Machining time : 2 hr After machining 2.5 pockets in 5 hours, 2-flute ball end mill reached to its tool life

2MHIR—=ILI>RI)
R3 x 20
2-flute ball end mill

R retreat amount R retreat amount : unmeasurable

R#%EE : 0.041 mm REIES : JAIEART]

2RHAR=IV I RIIVIE. 2.5y b DI TR SRR THan e FIRRL I A

to 2-flute ball end mill that reached to its tool life after machining 2.5 pockets in 5 hours

MLFH330(&. 5.5/RK7Y i THEFESEFRI TR TRESR 2,245 OFRERIMITH OIEE

MLFH330 realizes high efficiency machining with 5.5 pockets in 5 hours, which is 2.2 times higher comparing

MLFH330 2R R=ILIRI)L
(3 #7 3-flute) 2-flute ball end mill
[=lE IR SR
Wo%rfflllﬁzrial Hardened Steels 2T R=IIY KINED Woﬁ(ﬁijllljz:fgrial Hardened ?teels )
KD11-PD613(~62HR! U = SKD11-PD613(~62HRC
° 613(~62HRC) KT HHER LR
=] C ison of chi -
BN | BTE| mE | xomE | ghass  |DXOREE o ime wih |ETE| mEn | wowE | gpss  |WOHE
HME | %48 | Under ||Spindle Speed| Feed Depth of Cut Materl'a' ; 2-flute ball end mill RB4X | Under ||Spindie Speed|  Feed Depth of Cut remgvzr\lfate
Dia. End Tooth Neck removal rate Radius | Neck
BoltomRedis | Length min” mm/min |@p mm|@e mm| mm%min Length || i mm/min | @p mm |@e mm | mm¥min
1 1 3 21,000 | 2,400 | 0.1 | 0.28 67.2| 1. 74 (1.7 times higher) R0.5 3 30,000 | 2,000 0.1 0.2 40
2 2 6 12,000 | 2,400 | 0.2 | 0.5 240 2.045 (2.0times higher R1 6 25,000 | 2,000 0.2 0.3 120
3 3 9 10,000 | 3,000 | 0.2 | 0.85 510 | 3.2 32times higher) R1.5 10 18,000 | 2,000 0.2 0.4 160
4 4 12 9,000 | 3,000 | 0.2 | 1.2 720 1.86Z (18times higher) R2 12 16,000 | 2,500 0.2 0.8 400
5 5 15 8,200 | 3,000 | 0.2 | 1.6 960 1.642 (1.6 times higher) R2.5 15 12,000 | 2,500 0.2 1.2 600
6 6 20 7,000 | 3,000 | 0.3 | 1.8 |1,620 1.86Z (1.8 times higher)
6 8 20 6,500 | 3,000 | 0.3 | 2 1,800 2.045 (2.0times higher) R3 20 8,000 | 2,500 03 12 900

MLFH330(3Ew) 71— R REGRETE, FIMHORTIMITEERTYT |

The MLFH330 enables for a large pick feed and the 3-flutes improve machining efficiency!
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Realizes large pick feed even with small size diameter
Specialized lens form 3-Flute end mill improves productivity compared to ball end mills
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Prehardened Steels Hardened Steels

m MLFH330{EAIEDRA> b

Points of using MLFH330

HBEVDCAMMMLFH330D T EfRZEFRKTES
CAM software can define the tool shape of MLFH330(Lens shape)

‘ (&L

‘ WX

2 R— A\ R—STSTEP-DXFJ74 ) % Bcfo
HEF TV Y —)V)C ZVERR S (CHIZIL TZE W
HFUO—E. MLFH330%28: U<Ea 0 !

STEP and DXF files are distributed on our website. Please use them
to check interference and create tool paths. Please give it a try!

MLFH3300 T ERRZEIZKTERVOCAMTE
INSA-HDRGEE R TR TEFATEE !
TOTEOFECOVTEIELLEW

If CAM software cannot define the tool shape of MLFH330,

please use it with a simple adjustment of the parameters!
Please see the tool settings below

® TEM:EEICDONT
Tool setting

RKH->0 BORVWIZRDES

Pattern 1: No wall shape

R5->@ RyyMZROEES

Pattern 2: Pocket shape

A=IIZRIELTES

Define the tool shape as “Ball end mill”

STTVATIVRINVELTES
Define the tool shape as “Corner radius end mill”

ERRAA MLFH330E&HzRAX—>
Applicable shape MLFH330 definition image

ERRAA MLFH330E&HzR A X—>
Applicable shape MLFH330 definition image

J—90 4 3TN EIFTRZAR

No wall shape

BEnHd (Rrvh) A2k

Pocket shape

m Y—JL)CAEREFDRA > b

Points of creating tool paths

- ERANENFETONILERZERT, RAERAUR THDEZHETRL TIIEL
- VUDHFRE AT (2D T—FHZRERPLINE RN TOEIEINFLBWVELIICU TIZEW . RERETMT _ENDEF
(CO—FHEETOUIHICROTUERIG A NI TFADICRBLIMNITAMmEZEEL TS W

+ Please make sure that the inclination angle does not exceed the cutting range at the end cutting edge radius and within the maximum inclination angle

- Avoid cutting with the corner radius or peripheral cutting edge as this is likely to cause vibration. If cutting is done with the corner radius when ascending on
a slope, change the cutting direction so that cutting is done with the corner radius

M ERD M END A EAD
JI-FHEHOEMNHIHE I-FHEHOEMIBNGE RANERAZBATSE
- Running up — - Running up — - Running up —
When contact at the corner radius When no contact at the corner radius When exceed the maximum inclined angle
- ] ]

X O X

J—F4EEFT O BT AERFT DL T —

Cutting by corner radius Cutting at the bottom radius

Cutting by corner radius

CAMDEETETSE
Way to set up CAM

CAMDEETETSE
Way to set up CAM

OHFRARGIR=IVIY RV IELTEREL TUZEW

Define the tool shape as “ball end mill”

(@OMLFH330DEHN#4E(R)D2E2 TEIMELLTA DL TIZEL
Enter twice the end tooth bottom radius (R) of MLFH330 as the tool diameter

{ERTE : MLFH330 ¢ 6xR8x20MDi5&

Tool

OIERARGIZZ7ALY R JEUTERLTLIZEWL

Define the tool shape as “Corner radius end mill”

Q@MLFH3300EERZI-FHEELTANLTUIZEZN

Enter the theoretical corner radius of MLFH330 as the tool corner radius

KIABIREBR— SO IEFREEZE N
For approximate R, please refer the specifications table on page 8

fEFTE : MLFH330 ¢ 6XR8x200i55&

Tool

IR R — AR— T DMLFH330#87 MR —S2 ZEKIZE L

For details, please see the MLFH330 introduction page on our website

BAGE English

HFTHD —
- FEENOEMNIRNES m MLFH330/E @R E)

Running down
When no contact at the corner radius

MLFH330Z£0RIRICTIERVEEF24L5.
COREERBEEEZHIFVELELZ, BIFTELZ2N

MLFHIS) SSPALSFERGERNE iR~ me

TEOZEDFE

Tool feed direction

BAMERA : 21°
Maximum inclined angle

EXNHERFT ORI

Cutting at the bottom radius

UUDHEL

No chattering
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MUGEN COATING PREMIUM High Efficiency Lens Form 3-Flute End Mill
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HIZMHESEZR Recommended Conditions
Total 7 sizes

é 30° R’\\j sdil SEXDINT  Roughing
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Realizes large pick feed even with small size diameter NV g
Specialized lens form 3-Flute end mill improves productivity compared to ball end mills Raj;;:i‘;ggjfﬁ!fjsoiﬁ é?;':, A Prehardeﬁfﬂeﬁﬁfg@ed Steels ; SR A
Work Material HPM-NAK (~42HRC) ardened Steels High Speed Steels
\/ HPM38-STAVAX-SKD61 (~55HRC) SKD11:-PD613(~62HRC) SKH (~65HRC)
a 3 . - ) KEY |BFE AHE EORE [ElErEL AHE EDRE BT thiAHE EORE [ElEREL
oS r+ 0\.\01 s __—7T o 8 8 91‘_1% HIR Under Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
= @ a ;@E%ii% 33 Do | glaioon L’:ﬁgi(h @pmm | @emm | mm/min min’* @pmm | @emm | mm/min min”* Apmm | @emm | mm/min min”*
s .
R+0.005 Jj g 1 1 3 0.1 0.4 3,500 26,000 0.1 0.28 2,400 21,000 0.08 0.15 1,500 14,000
o T 2 2 6 0.2 0.7 3,500 16,000 0.2 0.5 2,400 12,000 0.15 0.45 1,800 10,000
L 3 3 9 0.2 1.1 4,200 13,000 0.2 0.85 3,000 10,000 0.2 0.7 2,200 7,600
4 4 12 0.3 2.1 4,200 11,000 0.2 1.2 3,000 9,000 0.2 1 2,200 6,600
o SEEMITRAOERI-T>ITLI7 AOREAT. 65HRCXFTOREEMICHINS. 5 5 15 03 | 24 4,200 10,000 02 | 1.6 3,000 8,200 | 0.2 1.2 2,200 6,000
® IMHDEAER—IIYRINEDAEREY T4 — RTHITREZRNE L | 6 6 20 03 | 2.8 4,200 9,500 | 0.3 | 18 3,000 7,000 | 0.2 1.6 2,200 5,600
©® SENI T TEERAT 3CLICEDAYMNRA S Me—TEDFFREREYVI I —REEN, BVEEEEZRIR, 6 8 20 03 | 32 4,200 9,000 | 03 | 2 3,000 6,500 | 0.2 1.8 2,200 5,000

® Adopt MUGEN COATING PREMUIM for hardened steel to support machining hardened steel up to 65HRC. %1 tﬂi&.ﬁim\ ip(iﬁmﬁrﬁ'ld?fﬂ%:?ﬁ%é\ ‘ﬁe(¢¥?§ﬁﬁ®tﬂj&wi§éﬁibiﬁo
@ 3-flute lens form combines larger pick feed than ball end mills improve machining efficiency. X2 HEARITE R IR DRFPRAEE (CLOYIHISAHE L TXEE L,

@ High productivity can be achieved by using the 5-axis machining to take large pick feeds %3 UUO%?%E?E%@E_‘ uZ\EIC_ﬁSDttJJﬁIJ%#ﬁJ%]ng&T:‘éUo o sy, .
while keeping the cut point constant. %4 I-FEEOUHIBENSRPEPTE. FHCUIHIRAORELY -V (ZRETERL T,

%5 T ROMMIREINAZ VS E(E, HBIISU GENRERFRREL TUZEW,

X6 UINKTHEENRIFTRMES. TEOFYES I PIFEORRICARZENABIEFTOTTERIZE,
X7 BIEREIEEDRE (G, RUBIESTHEEL TRV,

%8 TEZEFHUER, BB ECHEIBRNTIZEW,

K9 AMNWZANM -F2 heBRHUFT .

#HIA Work Material

S\ k3B =IEEE Y "= %10 CAMYINTY—ILCREMER TR, TEEEELS I RIVTEET L EHELET,
AT P Hardened Steel Notes %11 TRMET3HE. TEAARDDXF Ip Vet h—AR—Ih5I950— KU, TEFREREL THSIEET TR,

Prehardened Steel -
40~60HRC ~65HRC 31 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
© © O }JI]I%W'J 2 Adjust milling condition according to machine rigidity and clamp condition of work material.
Machining case %3 In case of chattering etc., please adjust cutting conditions if necessary.

%4 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become overloaded.

) $T\_L" [p7 mm / ﬁﬂ§ 1 [ 35 If machine tool vibration is high during machining, adjust the feed rate as necessary.
Unit [Size : mm / Retail Price : JPY] 3%6 Attention to a risk of chipping and breakage when insucient chip flow.
(D) (R) ( Q ) ( ) ( e ) (d ) ( ) X (d) (L) %7 Adjust both spindle speed and feed at the same rate.
o , 1 r 2 Y N b o 38 Overhang of end mill should be as short as possible form spindle nose.
J—RNo. Gh% IESSE=4 HTFE I-F24R HE BHTFR =1 ﬂ{uR SR 2E *ﬁéﬁﬁ*ﬁ ><9 Oil mist coolant is recommended. o ) )
Code No. . End Tooth X X Theoretical ) Retail Price %10 When creating toolpaths in CAM software, tool difinition is recommended by using a lens-shaped end mill.
Dl Bottom Radius Under Neck Length | Comer Radius | Length of Cut | Neck Dia. | Neck Taper Angle Corner Radius Shank Dia. | Overall Length 311 When measuring tool lengths, download the DXF of the tool geometry from our website and check the tool geometry before measuring.
08-00790-10103 1 R1 3 R0.03 1 0.95 12° 0.151 6 50 9,000
08-00790-20206| 2 R2 6 R0.05 2 1.91 12° 0.297 6 50 9,500 £ EFAIT Finishing
08-00790-30309 3 R3 9 RO.1 3 2.85 12° 0.460 6 60 10,000 FEEsH - SRR S v
Prehardened Steels* SUEIES J\AR
08-00790-40412 4 R4 12 RO.1 4 3.8 12° 0.594 6 60 10,500 EEIAA Hardened Steels Ha:dﬁ:ened Steels High Speed Steels
Work Material HPM-NAK (~42HRC) SKD11-PD613 SKH
08-00790-50515 5 R5 15 R0.2 5 4.75 12° 0.787 6 60 11,000 HPM38-STAVAX- (~62HRC) (~65HRC)
SKD61 (~55HRC)
08-00790-60620 6 R6 20 R0.3 6 5.7 - 0.980 6 60 11,000 B TiAHS DR [EHEEL EOFREE [EBEEL PR [E#E2L
/ KX TE SMERAE TR Depth of Cut Feed Spindle Speed Feed Spindle Speed Feed Spindle Speed
08-00790-60820| 6 R8 20 RO.3 6 5.7 - 0.789 6 60 11,000 e | e | e | SRR | By
MLFH330 S8 (D) xER¥E R) x&FER (£1) HERLTHRL. () UBEM@ETI.  OEMRECAMOREESSTAT KL TERI SBAICEALET. stomfis| Length | "I"0ANE | MM stock Allowance | PickFeed | mm/min min’ mm/min min’ mm/min min’
How to Order When you order, indicate MLFH330 (D)x(R)*({1). (7 ) is reference value. % Approximate R is used when defining a CAM setting as a radius end mill. mm mm
1 1 3 17° 0.1 0.02 0.025 2,000 26,000 1,700 21,000 1,100 14,000
mRAERALE 2 | 2 6 20° 0.1 0.02 0.04 1,900 | 16,000 | 1400 | 12,000 | 1,100 | 10,000
t)] ﬁu%ﬁ:%%?.%(z‘_\@'ﬂﬂbﬁfFnﬁ%@(bﬂlf%ég—’ﬂtﬁﬂﬁf? 3 3 9 20: 0.1 0.03 0.05 1,900 13,000 1,400 10,000 1,100 7,600
Maximum inclined angle means the workpiece that can be machined without problems with the 4 4 12 210 0.1 0.03 0.055 1,800 11,000 1,400 9,000 1,100 6,600
machining allowance shown in the cutting conditions above 5 5 15 21 0.1 0.04 0.06 1,800 10,000 1,400 8,200 1,100 6,000
6 6 20 21° 0.1 0.04 0.065 1,800 9,500 1,400 7,000 1,100 5,600
BAERIAUADES | %j{{hﬁﬁﬂ%?&ﬂikiﬁé | BAERAZEBIEES. 6 8 20 14° 0.1 0.04 0.08 2,100 9,000 1,500 6,500 1,200 5,000
Within the maximum inclined angle Exceed the maximum inclined angle IIEELELLES K1 BT~ RENZTIA R0 1UMITBBEIIC, FEOREF—FEDENC Y4~ REFAHIRBESCREUAIHIRAHIROET
| | If the maximum inclined angle . %mmuq@ggﬁ%@m‘f@ng@aguuri“a‘\f - I, .
is exceeded, machined surface quality %2 I-FEPEOHIBREINESRZEFTE. FHIDHISAORRERY — L ZARESERL TSV,
would be deteriorated %3 TERSHUSFHERZEFRL TEEN,
| | K4 AANZANM =S MeBEHLET .
Eyhit X5 EUEMEEDEREE, FIUEIATRELTUZA,
J—F% Stock allowance J—F1E %6 BIDRDIKERZERAMBER BN NERBDERLTLEZEWN,
| Comer radius | Comer radius "= %7 CAMYINTY—ILICREAER S B8, TRERELYAHI RV TERTBILAHERLET.
HOM R HR Notes %8 TEBIRIZMRE. TEAIRD DXF IPAINEE MR- LR—IHSHI>00—-RU. TERREHESRL THSAIERITO TSV,
Stock allowance End tocf_tﬁh bottcj; radius EXNHEEZFE . 3%1 The cutting condition is set that the pick feed achieves a cusp height of 0.1 um, feed per tooth achieves as same amount as pick feed.
End tooth bottom radius Adjust according to machine rigidity and accuracy requirements.

ERA %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
Inclined angle 33 Overhang of end mill should be as short as possible form spindle nose.
3%¢4 QOil mist coolant is recommended.
JEES)=] 5%5 Adjust both spindle speed and feed at the same rate.
Inclined angle %6 Cutting depth set with care, as the larger the depth of cut, the smaller the maximum inclination angle.

%7 When creating toolpaths in CAM software, tool difinition is recommended by using a lens-shaped end mill.
%8 When measuring tool lengths, download the DXF of the tool geometry from our website and check the tool geometry before measuring.




7."] I;W“ Machining case

STAVAX (52HRC) HNIHEEXRLEEY>T)L STAVAX (52HRC) Machining Efficiency Comparison Sample

R=IIYRINEDEEVEDRELERIBREYITA—RD
s ENBIHER T M THFRE O KiER B iR 2 RIA

It is possible to set a faster feed rate and a larger pick feed than with a ball end mill,
which significantly reduces machining time T ENE

Machining movie
wutt . STAVAX (52HRC)

Work material

9-9442: 150 X 100 mm (MIEE 15 mm)

Work size Machining depth

n-5uh: AL IEA M

Coolant : Oil mist

wonTese - 2 B5RE 7 9

Total machining time : 2 hr 7 min

REES
Surface Roughness

MLFH330 tIyI&4 fennTesRs : 2 Bk 7 9
Machining condition Total machining time : 2 hr 7 min

3MHR—ILI> RIVIN T EFR PNTTA2 y: 1) it Eif tEF 20° 20°
3-flute Ball E/M Machining position Process Roughing Semi-finishing Finishing R30 100

FRTE MLFH330 MLFH330 /
Tool ¢ 4x4 ¢ 4x4
[E1#R2L [min]

g Spirfdle S;;'gd 11,000 11,000
EXOIEE (mm/min) 4,200 1,800

-, F d I’ 4 G| M AY nyg
t;;bs [mm] f 0.25 f 0.056 DDIH;H( (H_ﬁﬁ)
JAdrE [mm pf 0. pf 0. . )
ap X ae 0.3 x 2.1 (DAFI\Ah=2um) | (HRT/\A{R=0.1pm) Machining shape (Cross section)
Depth of cut cusp height cusp height
FEUAS [mm]
Stock o 0.03 B
DB BEf7[um]
o T H¥fE [iE Unit
MLFH&%??JI]IEIFE Machining time §22 mﬁiz gn?g 1 1??5262n$nﬁ [EETE IWIZRI R2
achining position = P
Tool MLFH330 d) 4 x R4 3-flute Ball E/M
SAIE &R 0°fhix 15°fhk 0°fhir 15°fhik
Machining position near near near near
E b e L HannTesRd - 3 BERE 12 9 ;
3-flute Ball E/M Machining condition Total machining time : 3 hr 12 min

LT FeHWD e lnin(7 (sinl7)
Process Roughing Semi-finishing Finishing z'ZE
EETE 3MHIR-INIVRIL 3MHIR-NIVRIIL e
Tool R2 R2 it o~
S 20,000 11,000 Ra0.193 Rz1.163| Ra 0.196 Rz 0.949| Ra 0.813 Rz 3.825| Ra 0.177 Rz 0.937
IEDRE [mm/min]
],;ed 3,000 1,800
tAFH=E [mm] pf 0.18 pf 0.04
ap X ae 0.3 x 1.5 | pxFivb=2um) | (IXF)\Ah=0.1um)
Depth of cut cusp height cusp height EE
LA [mm] Curved surface
Stock o 0.03 B : . i oh |
ITISE e 36 2 16 73 2 I Ra0.144 Rz 0.944| Ra0.172 Rz 0.814| Ra0.824 Rz 3.721| Ra0.178 Rz 0.882
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7) YIS NI OEREIICS ¢ T, BRETILEIHVET,

8) FEICIE U THIRIMZRE L T & W RAKBEEAZEHAT 25513 MIMKCRET ZAIE
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9) EABICEYE (PHIE -8 FRELABEE. BEHICHMELED T LW,

10) TEOBEEF LEVTL £ &L,

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.
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